Aims: To assess the concurrent validity of the two-item NIAAA/American Academy of Pediatrics Brief Alcohol Use Screener, a developmentally sensitive assessment instrument, in a schoolbased sample of adolescents. Method: The sample consisted of 756 adolescents (53% girls; M age = 13.7 years; SD = 1.6 years) in the 6th (n = 192), 8th (n = 283), and the 10th (n = 281) grades from Miami-Dade County, FL and Prince George's County, MD. Adolescents completed the NIAAA/AAP Brief Alcohol Use Screener, which consists of two items asking about adolescents' alcohol use and about peers' alcohol use during the last year. Peer-Risk is categorized into 'No Peer-Risk' versus 'Heightened Concern'; Self-Risk is categorized into 'No-Risk,' 'Low-Risk,' 'Moderate-Risk' or 'High-Risk,' based on alcohol use patterns and age. Adolescents also completed measures of recent alcohol use and four previously validated screener instruments. Results: Relative to the self-use 'No-Risk' category, adolescents classified into the 'Low-,' 'Moderate-' and 'High-Risk' categories reported progressively greater alcohol use and misuse during the last 90 days. Similar patterns were observed between the Peer-Risk categories. Combined, the two NIAAA/AAP screener items were positively related to recent alcohol use and outperformed the other screeners examined. Conclusions: Results from the present study support the concurrent validity of the single and combined items of the NIAAA/AAP Brief Alcohol Use Screener, as well as the measure's favorable concurrent validity compared to four previously validated screener instruments. Short Summary: The current results support the concurrent validity of the single and combined items of the NIAAA/AAP Brief Alcohol Use Screener, as well as the measure's favorable concurrent validity compared to four previously validated screener instruments, in a school-based sample of adolescents.
INTRODUCTION
Lifetime prevalence rates of adolescent alcohol use have decreased over the last few decades, but underage alcohol use remains a serious public health concern with significant social, legal and human consequences (Johnston et al., 2016) . Underage alcohol use is associated with negative developmental outcomes including: social and legal problems, health-risk behaviors, short-and long-term physical and neurological problems, accidents, injuries and multiple forms of interpersonal violence (Miller et al., 2007; Hingson, 2009) . The prevalence of regular alcohol use and of alcohol use disorders increases steadily from early to late adolescence (e.g. Swendsen et al., 2012) ; heavy alcohol use has disproportionately adverse effects on early adolescents, including negative impacts on the developing brain (Zeigler et al., 2005) and increased likelihood of alcohol dependence in adulthood (Hingson et al., 2006) .
As a result, the US Surgeon General, the American Medical Association and the American Academy of Pediatrics (AAP) have called for practitioners to implement Screening, Brief Intervention and Referral to Treatment (SBIRT) for underage alcohol use (Elster and Kuznets, 1994 ; Committee on Substance Abuse, 2001; NIAAA, 2007) . In the SBIRT paradigm, valid and efficient screening is the critical first component (Patton et al., 2014) . However, there are two potential problems with using existing screening instruments among early adolescents. First, available screening instruments are often extensive and difficult to implement in a cost-effective manner in community settings. Second, many available screeners lack developmental specificity, limiting their appropriateness for early and middle adolescents (Clark and Moss, 2010; Patton et al., 2014) . To address these challenges, the current study was designed to evaluate the concurrent validity of a developmentally appropriate, brief twoitem alcohol use screening tool developed by NIAAA and the AAP in contrast to four validated alcohol screening instruments.
SCREENING, BRIEF INTERVENTION AND REFERRAL TO TREATMENT
The SBIRT paradigm is based on a report by the Institute of Medicine (IOM, 1990) emphasizing the need to develop integrated service systems to link community-based screening and brief intervention with assessment and referral activities. Broadly, SBIRT promotes the diffusion of brief, low-cost prevention and treatment services into underserved community settings to prevent/reduce negative consequences of alcohol and substance use (Madras et al., 2009) . Although SBIRT has been implemented among adult populations in a wide range of settings, this model has been less widely used with adolescents (Patton et al., 2014) .
Research has identified a wide range of barriers and limitations in current implementation efforts of SBIRT for adolescents in community settings (Broyles and Gordon, 2010; Davoudi and Rawson, 2010) . First, SBIRT has been largely limited to primary health-care (PHC) settings. Thus, there is an insufficient utilization of SBIRT among adolescents who do not have access to PHC services (Clark and Moss, 2010) . Even within PHC settings, attempts to implement SBIRT has encountered serious barriers, including limited clinician time and staff resources, lack of leadership buy-in, limited access to treatment, stigmas surrounding alcohol abuse, patient privacy concerns and physicians' perceptions of their self-efficacy to discuss substance abuse (Davoudi and Rawson, 2010) . Therefore, scholars have argued for the implementation of SBIRT in schools or other community settings where a broader range of health professionals, such as school social workers, could be enlisted in prevention initiatives (Curtis et al., 2014) .
A barrier to successful SBIRT implementation with adolescents has been the lack of developmentally appropriate screeners that can be implemented, cost-effectively and with fidelity, by paraprofessionals in a wide range of school or community settings (Patton et al., 2014) . Although several screening tools have been validated to detect underage alcohol use [e.g. the Alcohol Use Disorders Identification Test (AUDIT), the Problem Oriented Screening Instrument for Teenagers, the Car, Relax, Alone, Forget, Friends Trouble (CRAFFT) screener, and the Cut Down, Annoyed, Guilty, Eye Opener screener], these screeners have primarily focused on identifying adolescents reporting heavy episodic drinking (HED), severe alcohol use problems and disorders (Clark and Moss, 2010) . In the absence of developmentally sensitive instruments, 'there is a risk of defining alcohol misuse in young people through the incidence of gross intoxication or hospital admissions due to alcohol poisoning, which might miss a proportion who could potentially benefit from alcohol intervention' (Patton et al., 2014, p. 210) . In sum, the current focus on clinically significant alcohol problems, while developmentally appropriate for adults, may miss early indicators of alcohol use and alcohol problems among adolescents (Pilowsky and Wu, 2013 ).
An additional implementation barrier in busy or understaffed clinical or social service settings are lengthy screening instruments for adolescents (Clark and Moss, 2010; Patton et al., 2014) . As a response to this challenge, alcohol screener development efforts for adults have evaluated measures with as few as one item. Smith et al. (2009) used a single item assessing binge alcohol use (e.g. five drinks for men, four for women) in a day. This item demonstrated sensitivity and specificity comparable to the three-item AUDIT-C. Similarly, analyses of National Survey of Drug Use and Health data documented greater evidence for sensitivity and specificity to detect adolescent AUDs using a single-item screener assessing frequency of drinking compared to items assessing (a) quantity consumed per drinking occasion or (b) frequency of HED (Chung et al., 2012) .
TWO-ITEM NIAAA/AAP BRIEF ALCOHOL USE SCREENER
To address these challenges, the NIAAA and the AAP developed a two-item, developmentally appropriate brief alcohol use screener using national survey data and prospective longitudinal studies (NIAAA, 2011) . The NIAAA/AAP Brief Alcohol Use Screener items ask about (a) friends' alcohol use and (b) adolescents' own personal alcohol use frequency. The friends' alcohol use question is an early indicator of risk that predicts adolescents' future alcohol use (Brown et al., 2010) . It also functions as a nonthreatening prompt to begin discussions of alcohol use with younger clients. The personal alcohol use question assesses adolescents' frequency of use, which is the best predictor of current risk for alcohol-related harm among adolescents who already use alcohol (Chung et al., 2012) . Both of these items have, by far, the greatest practicality and predictive strength compared to a variety of other indicators (Chung et al., 2012) . The NIAAA/AAP Brief Screener implements developmentally appropriate cut-off values to classify youth into no-risk, low-risk, moderate-risk and high-risk groups. Thus, this brief alcohol use screener is both empirically derived and developmentally appropriate for early, middle and late adolescents. Although preliminary evidence has supported its validity, the NIAAA/AAP screener has yet to be evaluated in school-based settings where the majority of US adolescents can be surveyed.
THE CURRENT STUDY
The magnitude of underage alcohol use in the USA, its negative impact on public health, the underutilization of brief alcohol screening, and the need to extend brief screening initiatives to schools and other community settings all support the rationale for further evaluation of the NIAAA/AAP screener (Babor et al., 2007) . Further validation of this screener is necessary prior to widespread dissemination to PHC or community settings to promote SBIRT programs (Clark et al., 2010) . In the present study, we evaluated the concurrent validity of the two-item NIAAA/AAP screener in an ethnically diverse urban adolescent school-based sample. By recruiting a predominantly minority youth sample, we were able to assess the utility of the screener among adolescents with less access to PHC and substance abuse treatment services.
The study had three goals. First, we sought to establish the sensitivity and specificity of the NIAAA/AAP screener relative to the CRAFFT, one of the most widely used screening instruments for underage alcohol use (Patton et al., 2014) . Second, to establish concurrent validity, we documented relations between the screener and recent (past 90 day) alcohol use behaviors including: number of drinking days, largest number of drinks on a drinking day and number of days drunk. Third, we compared the screener against other established screeners including: The Composite International Diagnostic Interview-Brief Form (CIDI-BF), the AUDIT, the ShortRutgers Alcohol Problem Index (S-RAPI) and the CRAFFT to explore the relative concurrent validity of each of these screening instruments vis-à-vis recent alcohol use behaviors. These instruments were chosen for several reasons. First, meta-analyses document that the CRAFFT and AUDIT provided the most consistent data to support their use among adolescents (Patton et al., 2014; Pilowsky and Wu, 2013) . Second, these instruments were developed for a wide range of youth and adult populations. Third, the five instruments assess a variety of alcohol-related constructs. For example, the CRAFFT and the S-RAPI address substance-related problems, the AUDIT screens for hazardous alcohol use, and the CIDI-BF measures DSM-IV alcohol abuse and dependence.
MATERIALS AND METHODS

Sample
The current study used baseline data collected as part of an accelerated longitudinal school-based study of underage alcohol use. The sample consisted of 756 adolescents (53% girls; M age = 13.7 years; SD = 1.6 years, range = 11-18 years) from Miami-Dade County, FL (56%) and Prince George's County, MD (44%). In terms of race/ ethnicity, 41.4% of participants were Hispanic, 39.6% were nonHispanic Black, 8.7% were non-Hispanic White, 5.2% were Asian and 5.2% were from other racial/ethnic groups.
Procedure
Participants were recruited from randomly selected public middle and high schools in Miami-Dade (n = 8) and Prince George's County (n = 6). Each participant completed the assessment battery in English or Spanish on a tablet computer within a group setting during school hours or on in an individual setting depending on the school resources. Adolescents received $25 gift cards as compensation for their participation (Additional information regarding study procedures can be found in online Supplemental materials).
Measures
NIAAA/AAP brief alcohol use screener This screener is an empirically derived tool for identifying youth at risk for alcohol-related problems (NIAAA, 2011) . It consists of two items, asking about (a) adolescents' alcohol use and (b) peers' alcohol use during the last year. Peer-Risk is categorized into 'No PeerRisk' (no alcohol-using friends) versus 'Heightened Concern' (one or more alcohol-using friends). Adolescents' reports of their own alcohol use are categorized into one of four categories: 'No-Risk,' 'LowRisk,' 'Moderate-Risk' and 'High-Risk' based on alcohol use patterns and age (for description, see Fig. 1 ).
Recent alcohol use
Self-reported recent alcohol use was assessed using single items from the Monitoring the Future Survey (Johnston et al., 2016) including: frequency of alcohol use days, largest number of drinks consumed in a single day and number of days drunk. Due to low base rates of alcohol use in the sample, these outcomes were assessed for the 90 days prior to the baseline interview. Nonetheless, only 56 (7.4%) adolescents reported any recent alcohol use.
Car, relax, alone, forget, friends, trouble The CRAFFT assesses substance-related (i.e. alcohol, marijuana and other drugs) risks and problems among adolescents (Knight et al., 1999) . The nine items use a past year time referent and a 'yes' or 'no' response format. Responses were summed to create a total score (α = 0.85; Sample Item: 'Do you ever FORGET things you did while using alcohol or drugs?'). To provide a better comparison to the NIAAA/AAP screener, we limited the coding of the CRAFFT solely to participants who responded 'yes' to alcohol use.
Comprehensive International Diagnostic Interview-Brief Form
We used two subscales from the CIDI-BF, originally adapted from the CIDI (WHO, 1997), assessing criteria for (a) alcohol abuse (six items; Sample Item: 'During the past 12 months, have you repeatedly drank alcohol in situations that you could have gotten hurt?') and (b) alcohol dependence (six items; Sample Item: 'During the past 12 months, have you tried to stop or cut back your drinking and been unsuccessful?') rated in a 'yes' or 'no' format. Item responses were summed to create a total score (α = 0.73) (Gigantesco and Morosini, 2008) .
Alcohol Use Disorders Identification Test
The AUDIT is a 10-item screener developed to assess alcohol consumption and alcohol-related problems during the past year (Saunders et al., 1993) . Item responses were summed to create a total score (α = 0.83; Sample Item: 'How often during the last year have you had a feeling of guilt or remorse after drinking?'). The response format for AUDIT items uses a 0-4 scale, although the response anchors vary due across item content. 
Short-Rutgers Alcohol Problem Index
The S-RAPI is a 16-item screener assessing frequency of negative consequences of alcohol use (Earleywine et al., 2008) . Adolescents indicate how often the symptom or behavior occurred during the year prior to assessment. Responses use a four-point scale ranging from 0 (None) to 3 (>5 times) and were summed to create a total score (α = 0.87; Sample Item: 'Felt that you had a problem with alcohol').
Analytic plan
First, the specificity and sensitivity of the NIAAA/AAP screener were evaluated using SPSS v22 (IBM Corp, 2013) . Second, correlations among all variables were calculated. Third, concurrent validity was evaluated using path analysis in Mplus v7.2 (Muthén and Muthén, 1998-2012 ) with a sandwich covariance estimator (Kauermann and Carroll, 2001 ) to adjust the standard errors to account for nesting of participants within schools. Specifically, we examined differences in alcohol use outcomes across the NIAAA/AAP screener Self-Risk categories (No-Risk, Low-Risk, Moderate-Risk and High-Risk) and between the Peer-Risk (No Concern and Heightened Concern) categories. Missing data were handled using full information maximum likelihood estimation, which uses all available data. Fourth, we combined the Self-Risk and Peer-Risk categories to produce eight distinct risk profiles, and identify significant differences across these profiles to established the combined concurrent validity of the NIAAA/AAP screener. Last, we compared the NIAAA/AAP screener to other validated screeners in terms of their relations with alcohol use outcomes. Because alcohol use outcomes were count variables, we used Poisson regression, where the unstandardized regression coefficient can be converted into an incidence rate ratio (IRR; Atkins et al., 2013) . The IRR refers to the multiplicative increase in the expected count of the outcome variable with each one-unit increase of a predictor variable. In each analysis, we controlled for age, gender and site.
RESULTS
Sensitivity and specificity
In the first analysis, we computed sensitivity (i.e. probability of a positive screening for diagnosis) and specificity (i.e. probability of a negative screening result for those without a diagnosis) against the risk determination from the CRAFFT. Using the cut-off value of 2 established for the CRAFFT, participants were placed into either 'No-Risk' or 'At-Risk' categories. Additionally, we calculated the sensitivity and specificity of the NIAAA/AAP screener against the CRAFFT for both No-Risk versus Any-Risk and No-and Low-Risk versus Moderate-and High-Risk. When dichotomized as No-Risk versus Any-Risk, the NIAAA/AAP screener showed high sensitivity (0.85) and high specificity (0.84). Although specificity remained similar (0.86), sensitivity (0.72) dropped when we combined (a) the noand low-risk groups and (b) the moderate-and high-risk groups.
Alcohol use outcomes across the NIAAA/AAP screener classifications
Prior to establishing the concurrent validity of the NIAAA/AAP screener, we computed a correlation matrix to ascertain bivariate relations between screener and recent alcohol use scores. As shown in Table 1 , correlations of the Self-Risk and the Peer-Risk use dimensions of the NIAAA/AAP screener with alcohol use outcomes were low to moderate (0.20-0.40). Similar patterns of associations were found for the AUDIT, S-RAPI, CIDI and the CRAFFT.
Self-risk classification
As shown in Table 2 
Peer-risk classification model
Relative to the No Concern category, adolescents classified as Heightened Concern were more likely to have reported alcohol use on a greater number of days (IRR = 6.88), higher numbers of drinks on a drinking day (IRR = 20.21) and greater numbers of days drunk (IRR = 31.94) during the 90 days prior to the baseline assessment.
Combined self-use and peer-risk classification model Building on the first two models, we next documented significant differences in alcohol use across the combined NIAAA/AAP screener by crossing the Self-Risk and Peer-Risk items to produce eight separate risk profiles. As shown in Table 3 , the majority of participants were classified as 'No-Risk/No Concern' (63.8%) and No-Risk/Heightened Concern (16.9%), with two risk profiles consisting of fewer than 10 participants.
After removing the two categories with low frequencies, we dummy-coded the remaining six risk profiles with the No-Risk/No Concern as a reference point and tested for significant between-category differences in alcohol use variables. However, results indicated abnormally large path coefficients that may have been caused by low cell counts. Given the potentially ordinal nature of the eight risk profiles, we created a continuous variable using the eight categories. This variable had a reasonably normal distribution (Skewness = 1.74; Kurtosis = 1.75). Results indicated that, for each one-unit increase in the NIAAA screener risk profile, a student's expected count would increase by a factor of 2.14 for number of days drinking, 1.86 for largest number of drinks on a drinking day and 2.51 for number of days drunk in the 90 days prior to assessment.
Comparing the NIAAA/AAP screener to established screeners
Using the eight category continuous variable, the final analysis examined the comparative concurrent validity of the NIAAA/AAP screener with the S-RAPI, CIDI-BF, AUDIT and CRAFFT. Results of this analysis, summarized in Table 4 , indicated that the NIAAA/ AAP screener was related to the number of drinking days (IRR = 2.01), largest number of drinks on a drinking day (IRR = 1.56) and number of days drunk (IRR = 1.91) during the 90 days prior to the baseline assessment. The S-RAPI was significantly related to the number of days drinking (IRR = 1.06) and number of days drunk (IRR = 1.15), but it was not related to the largest number of drinks on a drinking day. The CRAFFT was also significantly related to two alcohol use variables: largest number of drinks in a drinking day (IRR = 1.34) and number of days drunk (IRR = 1.77), but not number of days drinking (Although results also indicated significant differences across gender and race/ethnicity (see Supplementary Material), these differences were largely in terms of the degree of the predictive effects of the screeners, and thus likely due to fairly low rates of alcohol use in our sample).
DISCUSSION
Many alcohol use screeners have been developed based on behavioral norms for alcohol use in college-age or adult populations, and focus on identifying individuals who manifest alcohol use problems, specifically HED or indicators of alcohol abuse or dependence disorders (Patton et al., 2014) . Therefore, many alcohol use screeners may not be developmentally appropriate for use with non-clinical samples of adolescents due to a lack of sensitivity to detect early signs of, and risks for, alcohol use problems (Clark and Moss, 2010). To address this gap in SBIRT, we sought to provide preliminary evidence regarding the validity of the NIAAA/AAP Brief Alcohol Use Screener, a developmentally informed two-item screening instrument. The results of this study supported the convergent validity of the single and combined items of the NIAAA/AAP screener. Indeed, this study provided evidence for high sensitivity and specificity for the NIAAA/AAP screener. However, the results also indicated a decrease in sensitivity when comparisons were made between no-and low-risk and the moderate-and high-risk groups. This decrease in sensitivity is likely due to low base rates for alcohol use within the sample. Indeed, only a handful of participants were identified as 'at-risk' by the CRAFFT, and as a result, when the cut-off for 'risk' on the NIAAA/AAP screener is extended, power was reduced. However, as suggested by Chung et al. (2012) , consistent high specificity is a more important attribute for a screener in the context of low-base rates. Measures with low specificity are likely to identify more false negatives and present a burden on under-resourced school systems.
The Self-Risk and Peer-Risk components of the screener, as well as the combined ordinal variable, were significantly related to the number of alcohol use days, the largest number of drinks on a drinking day, and the number of days drunk during the 90 days prior to assessment. Although the correlation with number of drinking days and the Self-Risk component of the NIAAA/AAP screener was unsurprising, given the overlap in content area, the fact that the Self-Risk and Peer-Risk dimensions of the screener were also related to largest number of drinks on a drinking day and number of days' drunk supports the convergent validity of the screener. Compared to four previously validated screener instruments, the results indicated the NIAAA/AAP screener's favorable concurrent validity within a school-based, predominantly minority sample of early and middle adolescents. These findings provided preliminary cross-sectional 
Limitations
Despite the promising findings, the results should be interpreted in light of several limitations. First, the cross-sectional design used does not permit causal statements or examination of the temporal order of screener scores and recent alcohol use. Evaluation of the predictive validity of the NIAAA/AAP screener for the development of alcohol use disorders or alcohol problems requires longitudinal data. Thus, future research is necessary to establish the predictive validity of the NIAAA/AAP screener and determine whether it performs better than more established screening instruments in predicting alcohol use problems in community samples of adolescents. Additionally, participants in our sample were also younger than participants in most alcohol use screener validation studies. This younger school-based sample allowed us to document concurrent relations between the screener and alcohol use variables, as well as the comparative utility of the screener with regard to other alcohol use screeners commonly used with early and middle adolescents. Our sample permitted us to address, at least cross-sectionally, the developmental appropriateness of these screeners in this population. However, the low-risk profile of our sample makes it statistically infeasible to explore the interaction between Self-Risk and Peer-Risk dimensions of the NIAAA/AAP screener. Although we specified an ordinal structure for this construct to analyze the concurrent validity of the screener, it remains unclear whether the Self-and Peer-Risk categories can be organized in a stepwise fashion.
Implications
Despite these limitations, the promising performance of the NIAAA/ AAP screener supports the dissemination of this measure into a variety of settings to promote the use of a brief, valid and cost-effective assessment tool. Widespread use of brief, validated screening tools in healthcare and community settings will increase identification of youth engaged in underage alcohol use and promote the more efficient use of scarce resources via selective prevention programs to reduce alcohol-related morbidity and mortality (Catalano et al., 2012) . Routine use of brief validated alcohol use screeners by healthcare providers, or alternatively, by counseling professionals in mental health service settings or schools can greatly increase the proportion of at-risk youth who access developmentally appropriate prevention or intervention options to avoid the onset of more serious alcohol use problems.
School settings are particularly appropriate for screening for underage alcohol use and early-stage alcohol use problems, because they permit access to representative populations of early and middle adolescents prior to their presentation in healthcare or behavioral health treatment settings (Chung et al., 2012; Curtis et al., 2014) . Brief screening tools that are easily implemented with fidelity by paraprofessionals, without compromising adolescents' confidentiality, can reduce existing barriers to implementing screening protocols for underage alcohol use (Holland et al., 2009; Davoudi and Rawson, 2010) . Additionally, very brief measures may serve as an important initial screener, prior to administering longer instruments to obtain more comprehensive assessments of alcohol consumption and alcohol-related problems and develop treatment planning for those screening positive (Bukstein, 2005; Cooney et al., 2005) . There remain, however, potential barriers to the implementation of both brief screening and SBIRT initiatives within school settings (Curtis et al., 2014) . Throughout our study, we have identified school burden, honest reporting, school and parent buy-in, identification of appropriate paraprofessionals for implementation and ethical concerns associated with maintaining confidentiality as barriers to independent school-based implementation. Future research is necessary to explore potential barriers to the implementation of SBIRT initiatives in school settings and to establish processes to minimize these organizational challenges.
CONCLUSION
Although future research is necessary to further establish the validity of the two-item NIAAA/AAP screener, the current findings provide preliminary support for expansion of the screener's use in a range of settings to identify children and adolescents at risk for harm due to underage alcohol use. 
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